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DETAILED ACTION 

REQUEST FOR CONTINUED EXAMINATION 
A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 3/10/2009 has been entered. 

Applicants' arguments, filed 3/10/2009 have been fully considered but they are 
not deemed persuasive. Rejections and/or objections not reiterated from previous office 
actions are hereby withdrawn. The following rejections and/or objections are either 
reiterated or newly applied. They constitute the complete set presently being applied to 
the instant application. 

Response to Applicants 

Amendments to claims 76, 79, 101 and new claims 120-122 are acknowledged. 
Claims 76-81, 101-108 and 120-122 are under examination. Claims 1-75 and 82-100 
are cancelled. Claims 1 09-1 1 9 are cancelled. 

Double Patenting 

1 . The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
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and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

2. Claims 76-81 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1, 2, 7-9 and 14 
of copending Application No. 1 1/706034 in view of Hellberg et al. Although the 
conflicting claims are not identical, they are not patentably distinct from each because it 
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would be obvious to use non-linear terms; e.g. as taught by Hellberg et al. in the 
sequence activity model in claims 1 and 8 of '034. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Response to Arguments 

Applicants have stated (Remarks, page 5, 1J2) that they will consider the non 
statutory obviousness-type double patenting rejection when an indication of allowable 
subject matter is made in either the present application or Application 1 1/706,034. 

A terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) to 
overcome the instant rejection has not been filed, therefor the rejection is maintained. 

Claim Rejections - 35 USC § 101 

The rejection of claims 79-81 under 35 U.S.C. 101 are withdrawn in view of 
Applicant's amendments filed 3/10/2009. 

Claim Rejections - 35 USC § 112-2 nd paragraph 

1. The rejection of claims 76-78 and 101-108 under 35 U.S.C. 112, second 
paragraph, are withdrawn in view of Applicant's amendments filed 3/10/2009. 
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Claim Rejections - 35 USC § 103 

2. The instant rejection is maintained from the previous Office Action and reiterated 
herein. 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

5. Claims 76-81,101-108, and 120-122 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hellberg et al. (Journal of Medicinal Chemistry, vol. 30 (1987) 
pages 1 1 26-1 1 35) in view of Schellenberger et al. (PGPub 2002/01 55460, claiming 
priority date of 10/10/2000). 

1 . The instant claims recite a method for identifying amino acid residues for 
variation in a protein variant library. The identifying entails the characterization of a 
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training set of protein variant sequences and determining which amino acids in the 
sequence have the greatest impact on the activity of the sequence. 

1 . Claim 76(a) recites receiving data characterizing a training set of a protein variant 
library of systematically varied sequences where the data comprises activity and amino 
acid sequence for each protein variant in the training set. 

2. Hellberg et al. teach the measurement of various properties of amino acids in a 
peptide (page 1 128, col. 1 , lines 6-4 from bottom) and data from compounds with known 
biological activity, a training set, used to construct a model (page 1 130, col. 1 , lines 3-7 
from bottom). 

3. Claim 76 (b) recites developing a sequence activity model that predicts activity as 
a function of amino acid residue type and position in the sequence. 

4. Hellberg et al. teach a model constructed from the training set that is used to 
predict structures that improve biological activity (page 1 130, col. 1, lines 1-7 from 
bottom). The chemical structure is quantified by varying amino acids at certain 
positions. The structure activity relationship is analyzed with regard to introduction or 
deletion of features at various positions in the peptides (page 1127, col. 2, lines 6-10 
from bottom; page 1128, col. 1, lines 37-45; and col. 2, lines 1-19). 

5. Claim 76, step (c) recites ranking positions in a nucleotide sequence or types at 
specific positions in order of impact on the desired activity. 

6. Hellberg et al. teach using the model to quantify peptide analogues where each 
varied amino acid is described by variables (page1128, col. 2, section "II. Peptide 
Description"). A test matrix is taught where the amino acid with the highest absolute z 
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values are chose to be included in a test series (page 1 129, col. 2, ^ 7 and Table V) and 
shows a test series of 16 peptides with four amino acid positions that were varied. 

7. Claim 76, step (d) recites using the ranking to identify one or more nucleotides, in 
the reference nucleotide sequence that are to be varied or fixed in order to impact the 
desired activity. 

8. Hellberg et al. teach varying positions 2 and 4 in Pepstatin Analogues (Example 
III, page 1 133, col. 1 ) wherein the calculated activity of seven analogues are plotted as 
function of activity in Figure 3. 

9. Claim 76(e) recites generating on or more of the protein variants encoded by the 
reference nucleotide sequence with the identified nucleotides that are varied or fixed. 

10. Hellberg et al. teach generating the analogues having the identified amino acid 
residues varied in order to impact desired activity, as shown in Figure 3. Furthermore, 
Hellberg et al. teach the design a series of analogues based on the analysis done with 
the activity model (page 1 1 28, col. 1 ., lines 45-49; and page 1 1 29, col. 2, section 
"Design Example"). 

2. As in claim 77, Hellberg et al. further teach that their model is not limited to amino 
acid sequences but that a design for only coded amino acids, a set of codon sequences 
(i.e. nucleotides in DNA) can be constructed that corresponds to a set of designed 
peptide fragments (page 1 135, col. 2, 1f2). 

3. Hellberg et al. teach performing steps (a)-(c) using activity and sequence data 
from protein variants, page 1135, col 2, If 2), as in claim 107. 
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4. Hellberg et al. teach partial least square regression (PLS) (Abstract and page 
1130, col. 1,112-3), as required in claims 120-121. 

5. Hellberg et al. teach principal component regression (PCA) (page 1 127, Table II, 
caption and H 1), as required in claim 122. 

6. Hellberg et al do not teach generating a new protein variant library, assaying the 
new protein library to develop a new computational algorithmic sequence activity model 
and using the new model to identify nucleotides in a reference sequence that are to be 
varied as in claim 76, steps (e) to (g). Hellberg et al. using a computer program product 
to carryout the steps of the method, as in claims 79-81 . Hellberg et al. do not teach a 
library of protein mutants generated from nucleic acid sequences and using directed 
evolution methods such as gene synthesis, mutagenesis, and recombination-based 
screening where nucleotide sequences are used to generate protein libraries based on 
the prediction of the activity model, as in claims 78, 101-106 and 108. 

7. Claim 76, step (e) recites generating a new protein variant library containing at 
least one of the protein variant in which the identified nucleotides are varied or fixed to 
impact desired activity. 

8. Schellenberger et al. teach a "probability matrix' (another form of sequence 
activity model) that provides an estimate that a given residue will provide a desired 
activity in a biological polymer (e.g. polynucleotide) of interest (par. [0059]) and 
constraint vectors that reflect the likelihood that a specific mutation at each amino acid 
position of a protein will improve or effect the desired activity (par. [0073]). 
Schellenberger et al. also teach ranking amino acids (par. [0065]) 
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9. Schellenberger et al. teach construction of libraries by randomizing codons at 
specific locations that have been identified (par. [0087] to [0090]). 

10. Claim 76, step (f) recites assaying the new protein variant library to provide 
activity information used to develop a new computational algorithmic sequence activity 
model. 

1 1 . Schellenberger et al. teach generating a library and screening the library of 
proteins for members with desired activity and deriving information from the screening 
which is then used to design an improved probability matrix and constraint vectors (i.e. 
develop a new computational algorithmic sequence activity model) for a next iteration 
of mutagenesis and library construction (par. [0099]). 

12. Claim 76, step (g) recites using the new computational algorithmic sequence 
activity model to identify one or more nucleotides in a new reference nucleotide 
sequence that are to be varied or fixed in order to impact the desired activity. 

1 3. Schellenberger et al. teach the iteration of their method using a new activity 
model, wherein their activity model is the probability matrix and constraint vectors which 
estimates that a given residue will provide a desired activity in a biological polymer (e.g. 
polynucleotide) of interest (par. [0059]) and constraint vectors that reflect the likelihood 
that a specific mutation at each amino acid position of a protein will improve or effect the 
desired activity (i.e. identify one or more nucleotides in a new reference nucleotide 
sequence that are to be varied or fixed in order to impact the desired activity). 

14. Schellenberger et al. teach that molecules with desired activity can be 
propagated and subjected to rounds of mutagenesis and selection (par. [0008]). 
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Schellenberger et al. generating libraries of molecules including nucleic acids by 
expressing in host cells and screening molecules for desired properties, as in claim 78. 

15. Schellenberger et al. teach the use of computers (i.e. Computer program 
product) to carryout sequence activity calculations for determining which residue will 
provide a desired activity in a biological polymer (e.g. polynucleotide) of interest, (par. 
[0066], [0071], and [0080]), as required in claims 79-91 . 

16. Schellenberger et al. teach construction of libraries by randomizing codons at 
specific locations that have been identified (par. [0087] to [0090]), generating libraries of 
proteins from the nucleic acid sequences and screening the libraries of proteins for 
members with desired activity (par. [0099]), as in claim 101. 

1 7. Schellenberger et al. teach mutation of genes to diversify polymeric biological 
molecules and create a library of genes used to express proteins (par. [0005] to [0006]), 
as in claim 102. 

18. Schellenberger et al. teach mutagenesis (par. [0006]), as in claim 103. 

19. Schellenberger et al. teach recombination-based diversity generation mechanism 
(par. [0007]), as in claim 104. 

20. Schellenberger et al. teach further screening of newly generated protein variant 
library to identify variants having desired activity (Abstract, par. [0012], [0035], [0099]), 

as in claim 105. 

21 . Schellenberger et al. teach sequencing the library (par. [0099]) ad using 
sequence information to introduce diversity into a protein of interest (par. [0007]), and 
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characterizing the sequence (par. [0021]) and PCR for sequencing (par. [0094]), as in 

claim 106. 

22. Schellenberger et al. teach codon based mutagenesis (par. [0087]) and a codon 
by codon technique using mixtures of activated trinucleotides at the positions to be 
substituted (par. [0091]), as in claim 108. 

23, It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to have implemented the sequence activity model (i.e. 
QSAR) of Hellberg et al. to in the iterative method for generating a protein variant library 
with the as taught by Schellenberger et al. One of ordinary skill in the art would have 
been motivated to use the activity model of Hellberg et al. with the method of creating 
libraries of biological polymers as taught by Schellenberger et al. because 
Schellenberger et al teach the need for synthetically screening possible permutations in 
a polymeric biological molecule such as a polynucleotide (par. [0004]). One of skill in 
the art would have had a reasonable expectation of success at utilizing the structure 
activity model of Hellberg et al. with the generation of protein libraries using expression 
of protein sequences via gene synthesis, mutagenesis and recombination as taught by 
Schellenberger et al. because Schellenberger et al. also teaches the use of QSARs 
(par. [0104]). 

Response to Arguments 

1 . Applicant's arguments filed 3/1 0/2009 have been fully considered but they are 
not persuasive. 
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2. Applicants argue (Remarks, page 7, 1J2-3) that Schellenberger et al. does not 
teach limitation (f) of claim 76, wherein Schellenberger's model is simply probability 
information specific to individual residues that are present in the probability matrix which 
represents that the probability that a polymer will have a desire activity in a particular 
residue is found in that position. Applicants further argue that the teaching of 
Schellenberger et al. falls short of a computational algorithmic sequence activity model 
that estimates activity for an entire sequence. 

3. In response, Schellenberger et al. do teach the limitation of claim 76, step (f) 
because they teach generating a library and screening (i.e. assaying) the library of 
proteins for members with desired activity and deriving information (i.e. an update 
training set) which is then used to design an improved probability matrix and constraint 
vectors (i.e. develop a new computational algorithmic sequence activity model) for a 
next iteration of mutagenesis and library construction (par. [0099]). 

4. The instant claim does not require that sequence activity model must "estimate 
activity for an entire sequence," as argued by Applicants. However, even as Applicants 
themselves have noted, the activity matrix of Schellenberger et al. estimates the 
"probability that incorporation of the residue in that column at the position in that row will 
produce a polymer having the desired activity" (par. [0060]). Therefore, because 
Schellenberger et al. teaches estimating probability for a desired activity of a polymer, 
this is equivalent to teaching estimating activity for an entire sequence (a polymer is an 
entire sequence). 
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5. Applicants argue (Remarks, page 8, 1J1-2) the merits of Schellenberger's 
probability matrix and that Schellenger et al. does not teach that activities of new library 
members can be calculated from the constraint vector or probability matrix. 

6. In response, Although Schellenberger et al. do teach QSARs (i.e. a sequence 
activity model), however Heller et al. is relied up to teach a sequence activity model to 
meet the limitations of claim 76, steps (a)-(d). Heller et al. do not teach not teach 
generating a new protein variant library, assaying the new protein library to develop a 
new computational algorithmic sequence activity model and using the new model to 
identify nucleotides in a reference sequence that are to be varied as in claim 76, steps 
(e) to (g). Therefor, Schellenberger et al. is relied upon to teach the iterative aspect of 
the method wherein a new sequence activity model is generate as a result of 
information from real proteins derived from the initial sequence activity model, as recited 
in steps (e) to (g). Schellenger et al. do teach generating a library and screening the 
library of proteins for members with desired activity and deriving information from the 
screening which is then used to design an improved probability matrix and constraint 
vectors (i.e. develop a new computational algorithmic sequence activity model) for a 
next iteration of mutagenesis and library construction (par. [0099]). 

7. Applicants argue (Remarks, page 9, 1f1 )that Schellenberger et al. mentions 
QSAR techniques but there is nothing to suggest that Schellenberger's use of QSAR is 
pertinent to Hellberg et al. 

8. In response, Schellenberger et al. teach that statistical analyses of the correlation 
between structures and functions of molecules have been widely used to guide the 
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optimization of small molecule drugs (quantitative structure activity relationship, or 
QSAR). Therefore, the matrix taught by Schellenberger et al. fall under what 
Schellenberger et al. describe as a QSAR (par. [0104]). 

9. Applicants argue that a skilled artisan would not be motivated to combine the art 
of Heller et al. with that of Schellenberger et al. (Remarks, page 9, 1J2-3). 

1 0. In response, Heller et al. is relied up to teach the generating of an initial 
sequence activity model to meet the limitations of claim 76, steps (a)-(d). Schellenger et 
al. is relied upon to teach the iterative process of using a sequence activity model to 
generate a protein libriary, assay the new protein library to develop a new computational 
algorithmic sequence activity model (as in step (b)) and using the new model to identify 
nucleotides in a reference sequence that are to be varied (as in steps (c)-(d)), as in 
claim 76, steps (e) to (g). Therefor, Schellenberger et al. is relied upon to teach the 
iterative aspect of the method wherein a new sequence activity model is generate as a 
result of information from real proteins derived from the initial sequence activity model, 
as recited in steps. Schellenger et al. do teach generating a library and screening the 
library of proteins for members with desired activity and deriving information from the 
screening which is then used to design an improved probability matrix and constraint 
vectors (i.e. develop a new computational algorithmic sequence activity model) for a 
next iteration of mutagenesis and library construction (par. [0099]). 

11. It would have been prima facie obvious to one of ordinary skill in the art to have 
used the sequence activity model taught by Heller et al. in the iterative manner taught 
by in the method of Schellenberger et al. One of ordinary skill in the art would have 
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been motivated to use the activity model of Hellberg et al. with the method of creating 
libraries of biological polymers as taught by Schellenberger et al. because 
Schellenberger et al. teach the need for synthetically screening possible permutations in 
a polymeric biological molecule such as a polynucleotide (par. [0004]). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anna Skibinsky whose telephone number is (571) 272- 
4373. The examiner can normally be reached on 8 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lori A. Clow, PhD/ 

Primary Examiner, Art Unit 1631 signing for 
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Anna Skibinsky, PhD 
Art Unit 1631 



